ABSTRACT
Introduction

49
Due to its widespread use as an antifouling agent in boat paints, highly toxic tributyltin 50 (TBT) is a common contaminant of marine and freshwater ecosystems (Hoch, 2001; Fent, 51 2004). Exposure to water and sediments contaminated with TBT induces its accumulation 52 on marine biota, and leads to biological effects such as shell malformation in oysters 53 (Alzieu , 1998) , mortality of mussel larvae (Barrosoi et al., 2005) , and imposex of 54 gastropods (Toste et al., 2011) . Potential harmful effects on human health may also result 55 from consumption of contaminated seafood or drinking water (Cao et al., 2009 ). For these 56 reasons, several constrains have been imposed to TBT industrial applications, and the 57 European Union has decided to specifically include TBT compounds in its list of priority 58 compounds in water (Antizar Ladislao, 2008) . Unfortunately, present and future restrictions 59 will not immediately remove TBT and its degradation products, monobutyltin (MBT) and In the present report, a new analytical method is proposed for quantitation of TBT, 96 which is the most toxic organotin (Kungolos et al., 2004; Solé, 2000; Fent, 1996; Fent et 97 al., 1998), based on the measurement of excitation-emission fluorescence matrices 98 (EEFMs) processed by second-order multivariate calibration based on MCR-ALS.
99
Fluorescent detection is possible thanks to the reaction between tributyltin and 3,5,7,2',4'-100 pentahydroxyflavone (morin) in a triton X-100 micellar medium, which yields a fluorescent 101 complex. The feasibility of determining TBT in real matrices is demonstrated by applying 102 the proposed methodology to tap, river, lagoon and sea water samples. The theory of PARAFAC is well-known (Bro, 1997 The bilinear decomposition of the augmented matrix is then performed according to 199 the expression: 
336
The MCR-ALS algorithm retrieved spectra for all sample components which are 337 shown in Fig. 2 . In the excitation dimension ( Fig. 2A ) strong overlapping occurs, which 338 was successfully taken into account by matrix augmentation in this particular dimension.
339
Notice the presence of the interferent in the test sample, and their absence in the calibration 340 samples. This is essential to achieve the second-order advantage. theoretically expected values of (1,0), indicating accuracy of the developed methodology.
382
Based on the average concentration uncertainty which can be measured by the 383 RMSEP in Table 3 , the limit of detection for the pre-concentrated water samples can be 384 estimated as ca. 9 ng L -1 , which matches the requirements of most official agencies.
385
The obtained results suggest that interference from the background was successfully 
